WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
B26D 1/03 



Al 



(11) International Publication Number: WO 96/33845 

(43) International Publication Date: 31 October 1996 (31.10.96) 



(21) International Application Number: PCT/US96/05934 

(22) International Filing Date: 29 April 1996 (29.04.96) 



(30) Priority Data: 
113525 



27 April 1995 (27.04.95) 



IL 



(71) Applicant (for MW only): HELFGOTT & KARAS, P.C. 
[US/US]; Empire State Building, 60th floor. New York, NY 
10118 (US). 

(71) Applicant (for all designated States except US): STATE OF 

ISRAEL, MINISTRY OF AGRICULTURE, AGRICUL- 
TURAL RESEARCH ORGANIZATION [IMLj; The Vol- 
cani Center, P.O. Box 6, 50250 Bet Dagan (IL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): ALPER, Yekutiel [IL/IL]; 
35 Har Zion Street, 75238 Rishon le Zion (IL). GROSZ, 
Frideric [IL/IL]; 28/1 Kedoshei Kahir Street, 58362 Holon 
(IL). 

(74) Agents: KARAS, Aaron, B. et al.; Helfgott & Karas, P.C, 
Empire State Building, 60th floor, New York, NY 10118 
(US). 



(81) Designated States: AL. AM, AT, AU, AZ, BB, BG, BR, BY. 
CA, CH. CN, CZ, DE, DK, EE. ES, FI, GB, GE. HU. IS, 
JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, MD, 
MG, MK, MN. MW, MX, NO, NZ, PL, PT, RO, RU. SD, 
SE. SG, SI, SK. TJ, TM, TR, TT, UA, UG, US. UZ, VN. 
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT. LU. 
MC, NL, PT, SE), OAP1 patent (BF, BJ, CF, CG, CI, CM, 
GA, GN. ML, MR, NE, SN, TD. TG). 



Published 

With international search report. 



(54) Title: APPARATUS FOR MECHANICAL SEPARATION OF PLANT TISSUE CULTURE 
(57) Abstract 

Apparatus for the cutting of plant tissue culture, including an 
array of cutting blades (30) and an array of forcing elements (40) 
having thru-gaps such that residual material can pass thru the thru- 
gaps and avoid clogging the array of forcing elements (40). 




BfcSl MVAILAdl-l. ^w, i 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


Rl) 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SC 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


C! 


Cote d'lvoire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TC 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


OK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


Fl 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 96/33845 



PCT/US96/05934 



APPARATUS FOR MECHANICAL SEPARATION OF PLANT TISSUE 

CULTURE 

The present invention relates to apparatus and 
methods for mechanical separation of plant tissue cul- 
ture. 

Various methods for mechanical separation 
of plant tissue culture are known. For example, Levin, 
in United States Patent 4,855,236, describes a method for 
mechanical separation of plant tissue culture by homoge- 
nization. In addition, methods for separation of plant 
tissue culture using a dicing type cutter are known 
(Weston et al., Meeting Abs. and Alper et al., ASAE 
Meeting 7502-1992) . 

The device described by Alper et al. employs a 
wire grid cutter which is too weak to cut hard cultures 
such as banana. Furthermore, the commercial vegetable 
dicer (Urschel International Model CD Grosby, Leicester, 
UK) employed by Weston et al. uses a two-dimensional two 
cutting element apparatus with both circular and cross- 
cutting knives which is a bulky apparatus, and is hard to 
sterilize . 

The present invention seeks to provide improved 
apparatus and methods for mechanical separation of plant 
tissue culture. Apparatus of the present invention 
substantially does not clog and preferably includes 
removable and autoclavable cutting blades and forcing 
elements . 

There is thus provided in accordance with a 
preferred embodiment of the present invention, apparatus 
for mechanical separation of plant tissue culture includ- 
ing an array of cutting blades fixedly arranged for 
placement thereupon of plant tissue culture, and an array 
of forcing elements, each mutually spaced from each other 
by a gap, at least some of the gaps being fully open to 
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allow passage therethrough of material, the array of 
forcing elements being arranged for movement relative to 
the array of cutting blades, wherein movement of the 
array of forcing elements against the plant tissue cul- 
ture in a first direction causes the plant tissue culture 
to be forced through and cut by the array of cutting 
blades, and further causes residual material from the 
plant tissue culture to substantially pass through the 
fully open gaps in a second direction generally opposite 
to the first direction, and causes the residual material 
to be substantially transferred to a space generally 
adjacent the array of forcing elements, thereby substan- 
tially preventing the residual material from clogging the 
array of forcing elements. 

Preferably at least some of the fully open gaps 
become wider along the second direction. Additionally, at 
least some of the forcing elements are preferably tapered 
in the first direction. 

In accordance with a preferred embodiment of 
the present invention, the array of cutting blades and/or 
the array of forcing elements are autoclavable. 

Additionally in accordance with a preferred 
embodiment of the present invention, apparatus includes a 
stand which has a recess formed therein, wherein the 
array of cutting blades is fixedly mountable in and 
removable from the recess. 

Further in accordance with a preferred embodi- 
ment of the present invention, apparatus includes an 
adjustment device for accurately fixing the array of 
cutting blades in the recess. 

Still further in accordance with a preferred 
embodiment of the present invention, the adjustment 
device includes a threaded fastener which is arranged for 
selectively and fixedly pushing the array of cutting 
blades against at least one accurate surface of the 
recess. 
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Additionally in accordance with a preferred 
embodiment of the present invention, apparatus includes 
an arm arranged for movement relative to the stand, 
wherein the array of forcing elements is fixedly attacha- 
ble to and removable from the arm. 

Further in accordance with a preferred embodi- 
ment of the present invention, apparatus includes an 
adjustment device for accurately fixing the array of 
forcing elements to the arm in a predetermined relation- 
ship with the array of cutting blades. 

Still further in accordance with a preferred 
embodiment of the present invention, a shock absorber is 
provided for absorbing shocks during motion of the arm 
with respect to the stand. 

In accordance with a preferred embodiment of 
the present invention, the arm is arranged for pivotal 
movement relative to the stand. 

In accordance with another preferred embodiment 
of the present invention, apparatus includes a drive 
device for moving the array of forcing elements in the 
first direction. 

Preferably the array of cutting blades and the 
array of forcing elements are each provided with a han- 
dle. 

There is also provided in accordance with a 
preferred embodiment of the present invention, a method 
for mechanical separation of plant tissue culture includ- 
ing the steps of providing an array of cutting blades, 
placing plant tissue culture on the array of cutting 
blades, providing an array of forcing elements, each 
mutually spaced from each other by a gap, at least some 
of the gaps being fully open to allow passage there- 
through of material, the array of forcing elements being 
arranged for movement relative to the array of cutting 
blades, and moving the array of forcing elements against 
the plant tissue culture in a first direction, thereby 
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causing the plant tissue culture to be forced through and 
cut by the array of cutting blades, and further causing 
residual material from the plant tissue culture to sub- 
stantially pass through the fully open gaps in a second 
direction generally opposite to the first direction, and 
causing the residual material to be substantially trans- 
ferred to a space generally adjacent the array of forcing 
elements, thereby substantially preventing the residual 
material from clogging the array of forcing elements. 

The present invention will be understood and 
appreciated more fully from the following detailed de- 
scription, taken in conjunction with the drawings in 
which: 

Fig. 1 is a simplified pictorial illustration 
of apparatus for mechanical separation of plant tissue 
culture, constructed and operative in accordance with a 
preferred embodiment of the present invention; 

Fig. 2 is a simplified pictorial illustration 
of an array of cutting blades of apparatus of Fig. 1; 

Fig. 3 is a simplified pictorial illustration 
of an array of forcing elements of apparatus of Fig. 1; 

Fig. 4 is a simplified sectional illustration 
of a portion of the array of forcing elements, taken 
along lines IV - IV in Fig. 3; 

Fig. 5 is a simplified side view illustration 
of plant tissue culture placed between the arrays of 
cutting blades and forcing elements, prior to cutting; 

Fig. 6 is a simplified side view illustration 
of plant tissue culture being cut by apparatus of Fig. 1; 

Fig. 7 is a simplified front view illustration 
of plant tissue culture being cut by apparatus of Fig. 1 
and residual material being pushed through gaps in the 
array of forcing elements, Fig. 7 being viewed along 
arrow VII in Fig. 6; and 

Fig. 8 is a simplified side view illustration 
of apparatus for mechanical separation of plant tissue 
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culture, constructed and operative in accordance with 
another preferred embodiment of the present invention. 

Reference is now made to Pig. 1 which illus- 
trates apparatus 10 for mechanical separation of plant 
tissue culture, constructed and operative in accordance 
with a preferred embodiment of the present invention. 

Apparatus 10 preferably includes a stand 12 and 
an arm 14 pivotally attached thereto about a pivot 16. 
Stand 12 preferably includes a plate 18 fixedly attached 
to a base 20 by means of a spacer 22. Plate 18 is gener- 
ally parallel to base 20, and spacer 22 provides room for 
a collection container 24 to be placed between plate 18 
and base 20. 

Reference is now additionally made to Fig. 2. 
Plate 18 is preferably formed with a recess 26 in which 
an array of cutting blades 30 may be fixedly mounted and 
removed therefrom. It is a particular feature of the 
present invention that the array of cutting blades 30 is 
autoclavable, such as for sterilization purposes. The 
array of cutting blades 30 may be constructed of stain- 
less steel or other autoclavable material. Preferably, 
the array of cutting blades 30 is provided with a handle 
32 for ease of handling and for helping to prevent con- 
tamination of any plant tissue culture. The cutting 
blades 30 are preferably arranged in a matrix of mutually 
perpendicular columns and rows, although any other arbi- 
trary arrangement suitable for cutting plant tissue 
culture is also acceptable. 

Recess 26 is preferably provided with one or 
more accurately machined surfaces 34, as seen in Fig. 2. 
Preferably a threaded fastener 36 is threadably attached 
to plate 18 and may be turned and advanced to protrude 
into recess 26. As seen in Fig. 1, the array of cutting 
blades 30 may be placed in recess 26 and threaded fasten- 
er 36 may be selectively advanced to push the array of 
cutting blades 30 against accurate surfaces 34, thereby 
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accurately positioning the array of cutting blades 30 in 
recess 26. Thus, threaded fastener 36 acts as an adjust- 
ment device for accurately fixing the array of cutting 
blades 30 in recess 26. 

As seen in Fig. 2, recess 26 is preferably 
provided with an aperture 38 for allowing passage there- 
through of cut plant tissue culture. 

Referring again to Fig. 1 and additionally to 
Fig. 3, it is seen that apparatus 10 preferably includes 
an array of forcing elements 40. It is a particular 
feature of the present invention that the array of forc- 
ing elements 40 is autoclavable, such as for steriliza- 
tion purposes. The array of forcing elements 40 may be 
constructed of stainless steel or other autoclavable 
material. Preferably, the array of forcing elements 40 is 
provided with a handle 4 2 for ease of handling and for 
helping to prevent contamination of any plant tissue 
culture. The forcing elements 4 0 are preferably arranged 
to correspond to the arrangement of the cutting blades 
30, such as in a matrix of mutually perpendicular columns 
and rows. 

The forcing elements 40 are preferably mutually 
spaced from each other by a gap. Preferably in the illus- 
trated embodiment, a first set of generally parallel gaps 
44 are provided which are generally mutually perpendicu- 
lar to a corresponding second set of generally parallel 
gaps 46. Gaps 44 are not cut through the entire thickness 
of the array of forcing elements 40 and thus do not allow 
passage therethrough of any material. In contrast to gaps 
44, gaps 46 are fully open to allow passage therethrough 
of material. 

Reference is now made Fig. 4 which is a simpli- 
fied sectional illustration of a portion of the array of 
forcing elements 40. It is seen that at least some, and 
preferably all of gaps 46 become wider in the direction 
of an arrow 48, such as by means of a counterbore 49. 
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Alternatively, gaps 46 may become wider by having a cross 
section like a trapezoid. Preferably at least some of the 
forcing elements 40, such as the outer ones, are tapered 
in the direction of an arrow 50, generally opposite to 
the direction of arrow 48. 

Referring again to Pigs. 1 and 3, it is seen 
that the array of forcing elements 40 is preferably 
attached to a base 52 and separated therefrom by a space 
54. Base 52 is preferably attached to a dovetail shaped 
wedge 56, handle 42 (Fig. 1) preferably being attached to 
wedge 56. In Fig. 1, it is seen that wedge 56 is prefera- 
bly mounted to arm 14 by a clamp 58 which preferably 
includes an adjustment knob 60 and a pair of wedge clamps 
62 and 64. Wedge clamp 62 is preferably spring-loaded. 
Wedge 56 and wedge clamps 62 and 64 are preferably con- 
figured and located such that when wedge 56 is clamped 
between wedge clamps 62 and 64 by suitable turning of 
knob 60, the array of forcing elements 40 is accurately 
fixed and is poised to be in a cutting relationship with 
the array of cutting blades 30, as will be described 
with reference to Figs. 5-7. 

Reference is now made to Figs. 5 which illus- 
trates plant tissue culture 70 placed between the arrays 
of cutting blades 30 and forcing elements 40, prior to 
cutting. It is seen that arm 14 has been rotated about 
pivot 16, generally in the direction of an arrow 62. 

Reference is now made to Fig. 6 which shows 
further rotation of arm 14 and forcing elements 40 gener- 
ally in the direction of arrow 62, thereby causing plant 
tissue culture 70 to be forced through and cut by the 
array of cutting blades 30. Accurately cut plant tissue 
material 72 is preferably collected in collection con- 
tainer 24. 

Referring additionally to Fig. 7, it is seen 
that the array of forcing elements 4 0 not only cut plant 
tissue culture 70, but also cause residual material 74 
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from plant tissue culture 70 to substantially pass 
through fully open gaps 46 generally in the direction of 
arrow 48. Residual material 74 is substantially trans- 
ferred to space 54 and does not substantially clog the 
array of forcing elements 40. Since gaps 46 are fully 
open, most of the residual material 74 tends to flow away 
from the closed gaps 44 (not seen in Fig. 7) and is 
forced through gaps 46. 

Referring again to Fig. 1, it is seen that a 
shock absorber 76 is preferably attached to plate 18 for 
absorbing shocks during motion of arm 14 with respect to 
stand 12. 

Reference is now made to Fig. 8 which illus- 
trates apparatus 80 for mechanical separation of plant 
tissue culture, constructed and operative in accordance 
with another preferred embodiment of the present inven- 
tion. 

Apparatus 80 is similar to apparatus 10 de- 
scribed hereinabove with reference to Figs. 1-7, like 
elements being designated with like numbers. Apparatus 80 
differs from apparatus 10 in the manner in which forcing 
elements 4 0 are moved towards cutting blades 30. Appara- 
tus 80 preferably includes a drive device 82, such as a 
pneumatic, hydraulic, electrical or mechanical piston, 
which drives forcing elements 40 towards cutting blades 
30 in the direction of an arrow 84. One or more guides 86 
may be provided for guiding the motion of the array of 
forcing elements 40. 

It is appreciated that various features of the 
invention which are, for clarity, described in the con- 
texts of separate embodiments may also be provided in 
combination in a single embodiment. Conversely, various 
features of the invention which are, for brevity, de- 
scribed in the context of a single embodiment may also be 
provided separately or in any suitable subcombination. 

It will be appreciated by persons skilled in 
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the art that the present invention is not limited by what 
has been particularly shown and described hereinabove. 
Rather the scope of the present invention is defined only 
by the claims which follow: 
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CLAIMS 

lp Apparatus for mechanical separation of plant 

tissue culture comprising: 

an array of cutting blades fixedly arranged for 
placement thereupon of plant tissue culture; and 

an array of forcing elements, each mutually 
spaced from each other by a gap, at least some of the 
gaps being fully open to allow passage therethrough of 
material, said array of forcing elements being arranged 
for movement relative to said array of cutting blades, 

wherein movement of said array of forcing 
elements against said plant tissue culture in a first 
direction causes said plant tissue culture to be forced 
through and cut by said array of cutting blades, and 
further causes residual material from said plant tissue 
culture to substantially pass through said fully open 
gaps in a second direction generally opposite to said 
first direction, and causes said residual material to be 
substantially transferred to a space generally adjacent 
said array of forcing elements, thereby substantially 
preventing said residual material from clogging said 
array of forcing elements. 

2 - Apparatus according to claim 1 and wherein at 
least some of said fully open gaps become wider along 
said second direction. 

3 - Apparatus according to claim 1 and wherein at 
least some of said forcing elements are tapered in said 
first direction. 

4 - Apparatus according to claim 1 and wherein at 
least one of said array of cutting blades and said array 
of forcing elements is autoclavable . 
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5. Apparatus according to claim 1 and comprising a 
stand which has a recess formed therein, wherein said 
array of cutting blades is fixedly mountable in and 
removable from said recess. 

6. Apparatus according to claim 5 and comprising 
an adjustment device for accurately fixing said array of 
cutting blades in said recess. 

7. Apparatus according to claim 6 and wherein said 
adjustment device comprises a threaded fastener which is 
arranged for selectively and fixedly pushing said array 
of cutting blades against at least one accurate surface 
of said recess. 

8. Apparatus according to claim 5 and comprising 
an arm arranged for movement relative to said stand, 
wherein said array of forcing elements is fixedly attach- 
able to and removable from said arm. 

9. Apparatus according to claim 8 and comprising 
an adjustment device for accurately fixing said array of 
forcing elements to said arm in a predetermined relation- 
ship with said array of cutting blades. 

10. Apparatus according to claim 8 and comprising a 
shock absorber for absorbing shocks during motion of said 
arm with respect to said stand. 

11. Apparatus according to claim 8 and wherein said 
arm is arranged for pivotal movement relative to said 
stand. 

12. Apparatus according to claim 1 and comprising a 
drive device for moving said array of forcing elements in 
said first direction. 
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13. Apparatus according to claim 1 and wherein said 
array of cutting blades is provided with a handle. 

14. Apparatus according to claim 1 and wherein said 
array of forcing elements is provided with a handle. 

15 • A method for mechanical separation of plant 

tissue culture comprising the steps of: 

providing an array of cutting blades; 

placing plant tissue culture on said array of 
cutting blades; 

providing an array of forcing elements, each 
mutually spaced from each other by a gap, at least some 
of the gaps being fully open to allow passage there- 
through of material, said array of forcing elements being 
arranged for movement relative to said array of cutting 
blades; and 

moving said array of forcing elements against 
said plant tissue culture in a first direction, thereby 
causing said plant tissue culture to be forced through 
and cut by said array of cutting blades, and further 
causing residual material from said plant tissue culture 
to substantially pass through said fully open gaps in a 
second direction generally opposite to said first direc- 
tion, and causing said residual material to be substan- 
tially transferred to a space generally adjacent said 
array of forcing elements, thereby substantially prevent- 
ing said residual material from clogging said array of 
forcing elements. 
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